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ABSTRACT: 

PURPOSE: To obtain a hybrid integrated circuit enabling suppression of a 
magnetic field generated when a differential signal is transmitted and also 
improvement of a noise emission characteristic. 

CONSTITUTION: On a ceramic base 9, signal transmission lines 1 and 2 for 
transmitting differential signals are wired between input-output terminals 3 
and 4 and electronic elements 5 and 6 respectively. A glass film 8 being an 
insulating film is formed on the middle part of the signal transmission line 1 , 
while the signal transmission line 2 is formed on this film, and the signal 
transmission lines 1 and 2 are so wired as to cross each other with the glass 
film 8 interlaid. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hybrid integrated circuit which has a semiconductor chip and a 

signal-transmission track on an insulating substrate. 

[0002] 

[Description of the Prior Art] Conventionally, the signal-transmission track which connects between the input/output 
terminal for outputting and inputting an electrical signal with the exterior in a hybrid integrated circuit and electronic 
devices, such as a semiconductor chip and a chip (a chip resistor, chip capacitor), is arranged so that a wire length may 
become the shortest. The example is shown in drawing 6 . In this drawing, the signal-transmission tracks 1 and 2 are 
mutually wired in parallel in order to connect between the input/output terminals 3 and 4 of the hybrid integrated circuit 
itself, and the carried pads 5 and 6 of IC7 to the shortest, respectively. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, two signal-transmission tracks also approached and two 
terminals for outputting and inputting a differential signal from the outside were wired, in order to approach and 
arrange. Moreover, as for the differential signal, one side and another side serve as a current of the reverse sense 
mutually on the property. Therefore, when a differential signal is transmitted to the signal-transmission tracks 1 and 2, 
as it is shown in drawing 6 , it is a current II . Field Ml to generate Current 12 Field M2 to generate Mutually, it is 
generated in the direction which suits in slight strength, and the synthetic field M generates a field downward. For this 
reason, the field occurred from the hybrid integrated circuit to the exterior, and it had become the cause of 
electromagnetic noise. 

[0004] Then, it is made in order that this invention may solve the above trouble, and when transmitting a differential 
signal, it aims at offering the hybrid integrated circuit which can suppress the field generated in the integrated-circuit 
exterior. 
[0005] 

[Means for Solving the Problem] A differential signal is transmitted, on the insulating substrate in which the hybrid 
integrated circuit of this invention carried the semiconductor chip, even if few, the signal -transmission track of a pair is 
formed, and a pair of signal-transmission track is characterized by the crossover or overlapping through an insulating 
means once [ at least ] or more. 

[0006] Here, by forming one side of a pair of signal-transmission track in an insulating substrate top face, and forming 
an insulator layer on one signal-transmission track, an insulating means is constituted, and by forming another side of a 
pair of signal-transmission track on an insulator layer, a pair of signal-transmission track may be constituted, as it 
crosses or overlaps. Or while one side of a pair of signal-transmission track is formed in an insulating substrate top 
face, a through hole is formed in an insulating substrate so that it may face across the signal-transmission track of one 
of these, wiring formed in the inferior surface of tongue of an insulating substrate may connect with the electric 
conduction material embedded in the through hole, and another side of a pair of signal-transmission track may be 
constituted. Or fictitious arrangement of one side of a pair of signal-transmission track is carried out using a wire to 
another side, and it may be constituted. 
[0007] 

[Function] a pair of signal-transmission track where the hybrid integrated circuit of this invention transmits a 
differential signal — an at least 1 -time or more insulation means — minding - a crossover — or it overlaps. In one part 
side which a pair of signal-transmission track crosses or overlaps, it is generated in the direction which suits in slight 
strength mutually, and the field from which the flowing differential current produces a signal-transmission track is 
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generated in the direction with a synthetic field. And in the another side side of a part where a pair of signal- 
transmission tracks cross or overlap, the synthetic field of the field which differential current produces is produced in 
the direction opposite to the synthetic field generated by one part side which cross or overlap. In other words, on both 
sides whose parts which a pair of signal-transmission track crosses or overlaps are pinched, a field is generated in the 
direction negated mutually. Therefore, as a whole, a field is negated and can suppress the field generated to the 
integrated-circuit exterior, moreover, a pair of signal-transmission track - an insulating means - minding - a crossover 
- or since it overlaps, it insulates electrically. 
[0008] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. In 
addition, in explanation of a drawing, the same sign is given to the same element, and the overlapping explanation is 
omitted. 

[0009] Drawing 1 is the perspective view showing the configuration of the hybrid integrated circuit of the 1st example. 
On the ceramic substrate 9, the signal-transmission tracks 1 and 2, input/output terminals 3 and 4, and glass membrane 
8 are formed, and IC7 is carried. The signal-transmission tracks 1 and 2 have connected between input/output terminals 
3 and 4 and the pads 5 and 6 of IC7, respectively. The glass membrane 8 which is an insulator is formed on the 
interstitial segment of the signal-transmission track 2, and the signal -transmission track 1 is formed on this, and it wires 
so that the signal-transmission track 1 and the signal-transmission track 2 may cross on both sides of glass membrane 8. 

[0010] An operation of this example is explained with reference to drawin g 2 . It is a current II and 12 to the signal- 
transmission tracks 1 and 2 which cross through glass membrane 8 as shown in this drawing. It is flowing to the 
opposite direction, respectively. It is a current II to the one side (left-hand side in drawing) of the part which the signal- 
transmission tracks 1 and 2 intersect. Field Mia and the current 12 to produce Field Mlb to produce is a direction 
which suits in slight strength mutually, and is the synthetic field Ml. It generates downward. And it is a current II to. 
the other side (right-hand side in drawing) of the part which the signal-transmission tracks 1 and 2 intersected. Field 
M2a and the current 12 to produce Field M2b to produce suits in slight strength mutually, and is the synthetic field M2. 
It generates upward. Namely, field Ml Field M2 It is generated in the direction negated mutually. Therefore, since the 
field which a field is negated equivalent and generated to the integrated-circuit exterior can be suppressed if an 
integrated circuit is seen as a whole, an improvement of an electromagnetic noise radiation property can be performed. 
[001 1] Next, the 2nd example is explained with reference to drawin g 3 . Drawin g 3 is the perspective view showing the 
configuration of the hybrid integrated circuit of the 2nd example. In the part which, as for the point that this differs 
from the 1st example, the signal-transmission tracks 1 and 2 on the ceramic substrate 9 intersect The signal- 
transmission track 1 is wired on the ceramic substrate 9, and, on the other hand, it is formed to a part the middle except 
for the part which the signal-transmission track 2 on the ceramic substrate 9 intersects. It is having connected with the 
signal-transmission track 21 which the through hole's was formed here, and the electric conduction material's 10 and 1 1 
was buried and crowded, and was wired on the inferior surface of tongue. In addition, the ceramic substrate 9 sticks 
two ceramic plates which face across the signal-transmission track 21, and is constituted. 

[0012] It also sets in this example and is the current II of a differential signal, and 12. As shown in drawin g 3 , it flows 
to an opposite direction mutually. For this reason, since the synthetic field produced in the one side of the crossing part 
and the other side becomes an opposite direction mutually, a field is negated mutually as a whole. Therefore, since the 
field generated to the integrated-circuit exterior can be suppressed, an improvement of an electromagnetic noise 
radiation property can be performed. 

[0013] Next, the 3rd example is explained with reference to drawing 4 . Drawing 4 is perspective view **** which 
shows the configuration of the hybrid integrated circuit of the 3rd example. The point that this example differs from the 
2nd example is that not the transmission line where the part which intersects the signal-transmission track 1 of the 
signal-transmission track 2 was formed on the ceramic substrate 9 but the wire 12 is used. 

[0014] Also in this example, it is generating in the direction denied the field produced like the 2nd above-mentioned 
example between the parts which intersect input/output terminals 3 and 4, and the field produced between the parts 
which intersect pads 5 and 6 mutually. Therefore, since a field will be mutually negated if it sees as a whole, the field 
generated to the integrated-circuit exterior can be suppressed. 

[0015] This invention is not limited to the above-mentioned example, and various deformation is possible for it. 
[0016] For example, although two signal-transmission tracks are made to cross on both sides of glass membrane in the 
1 st example, this may use not only glass membrane but other insulator layers. Moreover, since the direction which 
generates a field should just be a direction mutually negated to each, you may make it cross twice or more, although 
two signal-transmission tracks were made to cross once in an example. Moreover, in an example, although two signal- 
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transmission tracks were made to cross, you may pile up through an insulating means, without making it cross. The 
example is shown in drawin g 5 . Glass membrane 8 is formed on the interstitial segment of the signal-transmission 
track 2, and the signal-transmission track 1 is formed on it. The signal-transmission tracks 1 and 2 overlap through 
glass membrane 8. And since it is generated like other examples in the direction which a field negates mutually on both 
sides whose parts with which the signal-transmission tracks 1 and 2 lap are pinched when transmitting a differential 
signal, as a whole, a field can be negated, can suppress the field generated to the integrated-circuit exterior, and can 
realize an improvement of a noise radiation property. 
[0017] 

[Effect of the Invention] An insulating means is minded for the signal-transmission track which transmits a differential 
signal, and since it piles up, a crossover or the field which differential current produces is generable on both sides 
whose parts which cross or overlap are pinched according to the hybrid integrated circuit of this invention, in the 
direction negated mutually, as explained to the detail above. Therefore, as a whole, a field can be negated, can suppress 
the field generated to the exterior of a hybrid integrated circuit, and can improve an electromagnetic noise radiation 
property. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hybrid integrated circuit with which said a pair of signal-transmission track is characterized by the 
crossover or overlapping through an insulating means once [ at least ] or more in the hybrid integrated circuit which 
transmits a differential signal on the insulating substrate carrying a semiconductor chip, and with which the signal- 
transmission track of a pair was formed at least. 

[Claim 2] The hybrid integrated circuit according to claim 1 characterized by said a pair of signal-transmission tracks 
crossing or overlapping by constituting said insulating means and forming another side of said a pair of signal- 
transmission track on said insulator layer by forming one side of said a pair of signal-transmission track in said 
insulating substrate top face, and forming an insulator layer on one [ said ] signal-transmission track. 
[Claim 3] It is the hybrid integrated circuit according to claim 1 characterized by forming a through hole in said 
insulating substrate so that it may face across the signal-transmission track of one of these while one side of said a pair 
of signal-transmission track is formed in said insulating substrate top face, and another side of said a pair of signal- 
transmission track being connected by wiring formed in the inferior surface of tongue of the electric conduction 
material embedded in said through hole, and said insulating substrate. 

[Claim 4] The hybrid integrated circuit according to claim 1 characterized by being the wire by which fictitious 
arrangement of one side of said a pair of signal-transmission track was carried out to another side. 



[Translation done.] 
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